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An alternative route to ketone 38b
Epoxidation of the known [S1] olefin S1 with peracetic acid furnished the oxirane S2 (Scheme S1) whose chiral nature became immediately evident through the 1 H NMR nonequivalence of all four methyl groups. We did not succeed in the following two methods of ring-opening nucleophilic bromination of S2 with the intention to arrive at the bromoalkene 42b. Treatment with Li 2 NiBr 4 in THF at rt [S2] led to the quantitative recovery of S2, whereas ring-opening by acetyl bromide plus Et 4 N + Br − in CHCl 3 or by pyridinium bromide in 1,2-dichloroethane at 100 °C furnished 1,1,2,3-tetramethylindene (S3) and benzaldehyde; this provided further examples of the imminent rearrangement [S3] in the 1,1,3,3-tetramethylindane system. Fortunately, deprotonation at C-2´ of S2 by n-BuLi occurred readily in THF as the solvent at rt (but very slowly in hexane with a first half-reaction time of >50 hours). The resultant lithium enolate S4 was trapped with ClSiMe 3 to give the -OSiMe 3 derivative S5.
Alternatively, the same procedure of generating S4 but trapping by protonation afforded the ketone 38b. 2991, 2956, 2921, 2860, 1662, 1483, 1357, 1291, 1253, 1130, 1091, 1054, 1025, 910, 870, 864, 758 hours with exclusion of air and moisture, the yellow mixture containing a white precipitate was poured onto solid CO 2 , warmed up, and dissolved in aqueous NaOH
(1 M, 20 mL). The aqueous layer was shaken with Et 2 O (3 × 20 mL) and the combined four Et 2 O layers were washed with distilled water until neutral, dried over Na 2 SO 4 , and concentrated. This crude, non-acidic fraction (481 mg) contained the ketone 38b, n-butylbenzene, and the alcohol 39b in a 9:4:1 ratio. (The pure ketone 38b was prepared by the alternative route described above.) The above aqueous NaOH layer was cooled in ice and acidified with conc. hydrochloric acid (white precipitate), then shaken with Et 2 O (3 × 20 mL). These latter Et 2 O extracts were combined and washed with distilled water until neutral, dried over Na 2 SO 4 , and evaporated to yield the acidic product fraction (222 mg) containing 10, benzoic acid, and diacid 40 in roughly equal amounts. This established a restricted mobility at C- with impeded rotation about the C-/Cipso single bonds and implies that the formation of 39a and 39b was retarded by a substantially increasing repulsive resistance.
- (1,1,3 prevented its isolation and further characterization: The complete decarboxylation in CDCl 3 solution within four days at rt afforded the ketone S8, whose constitution [S10] established the ring expansion of carbenoid 12. Because tert-butyl ethers deriving from 12 or S6 were never detected, it remains unknown whether the enolate S7
arose through hydration of S6 by adventitious moisture or through a base-induced decay of a tert-butyl ether derived from S6. 
The S N V reaction of benzyl potassium (S11) with carbenoid 12
The easily prepared (Scheme S3) and purified [S11] benzyl potassium (S11) guides the dichloroalkene 6 into and through an efficient carbenoid chain reaction: S11 acts not only as a chlorine acceptor in step 1 and as a nucleophile in step 2; it is also consumed by the coproduct PhCH 2 Cl of step 1 (giving dibenzyl), by the primary chain S12 product S13 to produce the allene S14, and by deprotonating S14 to afford S15 which was recognized through carboxylation that generated the acid S16. in ref [S12] , with phenylallene, and with phenylacetic acid.
The product of workup through protolysis instead of CO 2 quenching contained S13, S14, and dibenzyl. After distillation at 90-190 °C (bath temp.)/0.1 mbar, fractional crystallizations from low-boiling petroleum ether and from methanol furnished enriched samples of S13 and S14, respectively. 7.14 (quasi-s, 9H, all aromatic protons) ppm.
S13:
No ring expansion during deprotonation and S N V of monochloride 14 by the potassium amide KHMDS
It remained to demonstrate that a less reactive potassium nucleophile than S11, provided that it is more soluble than KOt-Bu, is also able to perform the S N V reaction before the ring expansion becomes perceptible. We observed by in situ S14 deprotonated the monochloride 14 (Scheme S4). The consumption of 14 required six days at rt in toluene with t-BuOMe (6:5 vol/vol) but only three hours in THF (where LiHMDS did not react over days at rt). In t-BuOMe as the solvent, 14 (0.07 M) was consumed by KHMDS (0.13 M) and HMDS (0.14 M) at rt with a first half-reaction time of ca. seven hours. In all cases, the enamine S18 was the main (and the only identified) product; ring expansion generating the cycloalkyne S6 did not take place.
Final evidence for the S N V reaction was obtained through hydrolysis of the crude material containing the enamine S18 which furnished the known [S14] aldehyde S19
as the only descendant. KN(SiMe 3 ) 2 as a base and nucleophile: A weighed, dry NMR tube (5 mm) was charged with potassium hydride in mineral oil (49 mg) and pentane (0.3 mL). The suspension was whirled up through gentle shaking, and the turbid supernatant was withdrawn by syringe from the heavy precipitate of KH. After twofold repetition of such leaching, the residual pentane was removed in a soft stream of dry argon gas emanating from a long pipette for at least 5-15 seconds, leaving dry KH powder (29
